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Abstract of JP8145580 

PURPOSE: To reduce internal pressure loss 
and Improve heat exchanging efficiency by a 
method wherein a flat tube is bent in the 
widthwise direction of the tube at a proper 
place in the lengthwise direction of the same 
while the bent part is twisted to produce a 
twisted bent part. CONSTITUTION: A flat tube 
I is bent so as to obtain a U-shape bent part in 
the widthwise direction of the tube 1 at the 
intermediate part in the lengthwise direction of 
the tube 1 while the bent part is twisted by a 
predetermined angle with respect to the 
straight tube type parts of both sides 2, 3 to 
constitute a twisted bent part 4. The twisting 
angle or an angle at the twisted and bent part 
4 with respect to the straight tube type parts 2, 
3 is set so as to be an angle slightly smaller 
than 90 deg., for example. Under this state, 
the twisted and bent parts 4 of neighboring 
tubes 1 are retained while being abutted 
against each other under superposed and 
engaged arranging condition mutually. 
According to this method, an internal pressure 
loss can be reduced and a heat exchanging 
rate can be improved. 
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fcfc C 9 *f * 35 3 t> © t ft £ t cd t? t» , 

-•JtoftW IzKM £ tvfc 7 -i v t , 

»»a?LK:#^3.-^©K*tt« t *a C 9 #r ftgB t ©SS 
*«5^*Jfa*ixfc'f»IH«r««»fc % KipmttKttffio 

SrW»i:-r<5, ft** 1 2 Ki5gS©3ft£ifc3g. 
[*9i©»iWftRfn 
[ooo 1 J 

[0 0 0 2] 

U£*©8tflfi-t©rajB,&] iS^f, Mili*-i7 = y 
[0 0 0 3] i ©«©$££&§§«:, ^©l*3g|$£rSfta-t-5 
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£&3&*©.fc ji©ir]±, igsr*©^©^-^.*^ 
[0004] u^uft^fj, r©± 

[0 0 0 5] *>a=>5Baa^Sr»^Lfct©i: LT, #B 
%t¥tm 5 , 2 7 9, 3 6 0 -§-HJ*ffl* s *H#rF^ 5 , 3 

4 1. 8 7 0#Wm*fc^TM*$ftTV*S.fc5li: % 

[0 0 0 6] L^StC, ^©SfjitC&oTfi, 

xmmffim<om&mmm»»p vxfHn&timik&m 

^•T5tV^WJH^Sr**i-5'b©Tfcofc 0 
[0 0 0 7] -^(c*5^^T. ±!B©J;5K:fi§¥^-;/ 

Sr*S*|pJlC$Tft»f SWitlCftxT, #gBsp4- 1 8 7 9 

(c x jTft(f?-^fi£:<lr^{c:UT^-©M{ffl©ii:^^$iJd55 
[0 0 0 8] r©ig3gt£^3?gB£&mi&oTte, *f 

So 

[0009] l^l, zvm&m&cDmm, aa.&x\m 

tf ft fe-f » ±Vli*iTmil***»ffi«ft t> ©T* 

feofc 0 ^ifJ>0i>i¥f a-7i LT#Mff a 

t, ^r©— *©Ei e ^«pffi2ra©^«KiiWK*-aab 
fcffi«asfl&*©E**awii:Hi©ffift«EaiBBt*aa"*- 

5 ± 5 Lfc^SE^t Lfcm-g-^ti, #ffiJF^^— ^ 

©— fr<o\&^ytmzis\-f zm±wi¥.tiLm&ft. fl&^©it 
< l ; ^^fB^c*3v^T t m±fl!imteaKSr#^i-5 1> © t ft 
s, Sot, M^^-^oiiMSflasisffisnii-ryjRsafta* 
*^aftst>©tftt», ^*iurj»s*a*^5t 

©tft5iv^5^^5^ )0 f Co 

[ooio] z<d&w\*. n*t*&i&mm«>wimjB.i£.at 
i¥-£Xfa\cffifemm&mxxiz\,^¥ftmz.mw:£ 
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4 w t 5: 1 ffy k-TZ <b©T-$>6 0 
[0 0 1 1 ] 

fittSf c*J v * x f- a - y *a^|p] KJr ftflM £ ft 3 £ * 

&©toD 9 £tt-5-£*WfctoC 9 ifrttSlS£#lj£1-£ t> ©£ 
4S*bfc *>©-?*> 9, Hfc, B»i-*iWBE**ttfc£ 

[0012] ±Eijattmeittfs: tas-ct 

#f ^-^roEWttSB i: to £ 9 fTftSB £ ©aWKsa-asi* 

[0013] i£fcB3^3§©toC9i>Tft^{l!l©&*£ft 
[0 0 14] 

[0 0 15] ^<Dmmz£<9. =>.-•? '©toC9 #T 
ftflSSrJqi-rSfclRLT, «**©Etf 
**S*lftH:M3eiBIWS:IWCTWT*fcE11i-Si:# 
fc, -t©MSStc— M<D^ v?— SrESL, *»o»^y^ 

A t as v * t £t © =. - •? * m & \c ?■ =. - 

{l!l©El : «^{-^LTFf^S©toC9Sr#-^-r?>, to 
D9*riUWXSrlt*»iJ:v\ m^<fc 9, :/© 
toC9*fft«©JPX^ft««jfc**fc**K:«tf**t 

[0016] :/K#jfrt-&?-»-:/lKi 
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9Jfftg|5<!;©*#gi5^#®$^fc4 3 ra««^i:, tt 
*M««^©ffl«a»fe*;h^ft«ftLTffiR£;Jv * 

*MM©^ a - :/©*HifcE* S tbfc 7 4 V fcfc«E«* 

M?V- hi: t>©fc*>oftt, _kf2toC9i»Tft 

»f MT.\zM l/CEtf*WBfcto C 9 tt*©«»fc-5-*. 
sriW>4<45. lot, .t 9-S/hSVNft^@ 
T?**a»ofll!!K:fe C 9 iff ftJnXSriSi-r £ 3. 
UJ»t>» ±IE«?fi^u— h©#filc«t9, 
©3ft*^i^Jh$^5 0 

[0 0 1 7] SIS-t-5^a-y©toC9*fft«8£**5b 

EVfc«to-e-ofc«ffl|-C»«S*Si:StnEtot9«f 
A«HBI©!W£a*lR]±3*u.5. 
[0 0 18] 

M\zm^x$iw-rz>. 

[0 0 19] (^lHJEW Bi^LHl 6fi, # — 

[0 0 2 0] Bl toSSttSfaafeSfc^T, ( 1 ) 
{±f»3S^ffl©{l¥^^-^T-fo5 0 =S-fiiW^-^ 

(1) tt, Bl 0£a%&tL&J:5l£, ««rffi^JH«tt^ 
JtPHKtfcU rtttfc-hTWTBM (la) (la)* 
»^i-5«IS©a^S (lb) *s«*lRlK3fcKS*t, f 

»-^rt*w***©*<(«» dc) izmwi&i&Zfrx 

[0 0 2 1] XfBffiW^-:/ (1) tt, TA^-^A 

©^-^=*^^-^^x.T, »rB^ii¥*«»Wrt 
ic^/uy— ^*if AEg-lirLJt.fc'bW'r-feoTt 
S:V^U. $>4V^*^rK>ftb,©K^B©Sjt©t©T-fcoTt 

[0 0 2 2] ^©fSsp^a.— y (1) 14, Hl*JJ:tf0 

©Wfll©E*!R«J (2) (3) K»LTSf^ft*©toC 
9^#^-$ttfctoC9*fE6a5 (4) S:#^i-6t>©i* 
^itTV^So ^©HJ£^Jl-*5V>Ttt, XIBMEW^SP 

(2) (3) *S0f«IBHS:HlTT¥1f*t£-4SJ:5Kto 
C9iffftSB (4) lr*3V>T«¥^^-^ (1) asu**t 

[0023] 4*s % r©i 9 (cu^Kdtf A^A-f-S 
ffe, «SJx.«MEW^IfS (2) (3) 2fj3b«<ff%Aft% 
it tf v *f ft S jxfc t © tf o 1 1 A 

v\ StlMEff^«t (2) (3) iffeLisilv^Sfjfeft 
fl[«r*-f-J: 5 fc^fft^^nfc^W-efeitff AV\ 

[0 0 2 4] *fc#fftglH£f4, ft#*filJ5±fir«Tf*)*l, 

(4S:<, !6J6^©J:5^-f Ufa-/ (i) ©ft^ 
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[0 0 2 5] ffilB^C^^fftSU (4) ft, #ld|g6K^ 

■fiplc, ^w^MEgpWt&EP'oE'ftfcffls (2) 

(3) i:»¥fT*i:*5tlt«riaC»)^»S*tTV^5 0 
[0 0 2 6] ^rLT^fDtaCU^g, fiPfeEfftttt 

(2) (3) (4) a 

tt, 9 0° Sr-^»TlHlse«fc»:s£4*u-cv^ 0 
[0027] fc*s, ^©ftCStfrftgn (4) 14, iauo 

©^#a*P3aft**)«K:^*ixs©s6s*aT?a!>5 0 tt 
(i) ©rt«BaBi^ffiat*ixTa»»fffifli 

[0 0 2 8] ^rLT, ±1B©J:5l!:iaCDJffftJgfijt*^ 
fcU^offiW^.-T' (1) -»4, ^(DfeCtJ^fftgp 

(4) SrT*fcE«-fSi:#K:iB:ff#ta! (2) (3) Sr 

(1) •••©JJSSBic-tft-ejx, T/is*~VA,M<n<P ! £^ 
ytf- (5) (6) *S5ta«tBfc85«SixTV%5 0 
[0 0 2 9] rw^tssvT, KgfSf^-^ 
(1) roia^iJiffftgp (4) ittBLtt, #fcB 6 
4 5K.s SW-Sft9^ofc«^E«^«T-fflS(;:Sjg 

cowftgu (4) if*5u^5 5#^^ioTS5-^— mt 

[0 0 3 0] JLhlNfCtiOTSEttRtt (2) fBSPflfc 
iO^dft^MMfcEEi-iEWKaJ (2) ©*m, ng-gHc 
STIIU^tta^-SEl 5 ^ (3) tS5M*34^l^*^{IU 
fcEEt-SEtfttSlS (3) ©^-(i){c{4, *:1x?tm&& 

=/^-h7^> (11) (i 2) asEESH, 4>o5 
5tt— ffrfbSfi/cv^S. El 2 4 5 m, jajtEi 

© 3 /^)-7 /f y (11) ©#25, jaT{l!)©^/Vy- 

^-f> (12) 49 i>7*>e*,^&mM&)\z±%< 

[00 3 1] -©*Jfi«Kl*»*»5«l3lE««fcjSV^ 

Ti4, *©«±«©E*!RaiJ (2) ardiiwEW 

#» (3) WiSr-t*u-?n5t!)iBtf !&«-**© 
#*IKM&:7V- h (13) (14) ffi&mtStlX\* 

[0 0 3 2] r©S«13iy^h (13) (14) 
ti. tpfflHtt&WtU (15) £*©pf$g;6»£>fflfflLT®K 
**tfc-»©^MHIf«tt«IJ (16) (16) bfrbteZ 
Ea^B&±[S]#='^§rM-t-.5fc©T'fct). — ft©:/!/ 

[0033] m^mmm^ (15) {4, b 7 ic^-r 

4 5fc^ i!E#l¥fa-y (1) ^ 
Jfa?L (15a) 39S3f)eWI)lfelc59K*^ Kifa?L 
(15 a) fc, *f^i-S#^3.-^ (1) ©E^lfiS 
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(2) (3) t*aci95fftgi5 (4) tomftnft&wm 

[0 0 3 4] «nE^MWW«*«|J (1 6) (16) (4, II 
H-*-t-4 5K, ft^{l!l©^^.-y (1) ©*MMcEE 

sti^y (id (1 2) te»a«tiBKE«s*i„ 

10 [0 0 3 5] r©Wl^-h (13) (14) Ogt 
K4tK HftSaft«©3r»©aMUrfo±f 

[0 0 3 6] _hfH*S£:7V- h (1 3) (14) 

© + Pfl3ffe:|#gB (15) fc. Hi 3 t£jjH-4 5 ICzkfeJB 
?L (15 b) St)t/X(i^ffli (15 c) 

[0 0 3 7] ±E^y^- (5) (6) (4, %&0>mm 

#-^fc*^g|5 (5a) (6a) if 4-3 L SrEtHSS bfc fc 
©T?feS„ SfcCl©-^^- (5) (6) ©BrXJgft 
J4, 0 2(^i-45l-, ^ifAfill^SASJPffl^fc 

^Sf»^4rS-t-5t©i:^^ti-TVN.5„ C©4 5^4»f 
B?^^I4, ifBR^©fc© i$fc^T»j£'l4©,&-ei4# 
5fc©t*5^, ^*©»^-^J4«H||gtiif©E»JEE 

30 lClfXL#5 t©T?$>5 e 

[003 8]^^- (5) (6) ©WfEjgiRfc, .hffi 
©4 5 ^V^^>5fS^tcLfc©f4^^©31Sfc4S 0 

(i) ^Jfasit-rs«#, 5^3.— 7ii%n*~-vy—<D 

^^5, ±EIIJ6^©4 5t^s'^— (5) (6) ©<?• 
[0 0 3 9] Jfc*3, H«l©aSt?, ( 5 ) 

(6) (ommm^m 1 1 i^-rx 5 <? a .—-7m*> 

bTfe^V^ 01 2Kljfrf 45K, ^yjf— 

(5) (6) fc*©^*— ;/ifAffly©K*MfflJiffia»b§$ 
«^-»-^MK:E«-r5IB«-C^y7A^B*t (10) §r 

(1) ^*A<^T-#S4 5tcLTtAv\ r©^ 
so — h (10) (4, ~.-yfr~- (5) (6) ©^f. 
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«ffie»«**t5^«»«§»» (10a) tznfimm 
^^K^mvit^-yy^^—h (10 b) bfrh 

[0 0 4 0] b/^bT, 0HC^$tt5«t 5^, JSTffll 
ttti*H5f2'»j'y- (6) oNMfcSaSM&ib 

upf (7) i»fe«t)ii**uytfiftSEiftafftt. '*ep-c 

^£*u5<fc 5K, (i) -rtfcu:|KfciB 

ot\ ■±«©«t»a^s'^- (5) rtK^tASiU *:© 
^y?- (5) ©ffi^Kiiilgj^tWcttinW (8) a» 

bmvmzivZo roi?tiffa-y (i) «riKa 

[0041] toH, ill 4(^fJ;5^, APf 

(7) ifflPf (8) fclWSW^y^- (5) (6) © 

Wi— JMMUlcRrtSJ: 5fcLTt>Av\ r©.}; 

tsrtms. APi©^ y y- (6) 
s»S!»«ff»(aE^«>**©?L (eoa) fc*i-*-fw 

-/^y (6 0) ^IH#^ldiB«-t-5i:*(-APl : 

(7) sraHsgajwrbft, ??&£&i&#©3-?- i-^w 
[0042] ±.mm&om&&&ft. mz.tfft.ox o k 

[0 0 4 3] EP*>, g|8 (-<) tC^$tt5±5»-x TA> 

j»&\mttmv>m.-t <r^mw-^ (D 

5o 3c^t?, HI 8 (n) tc^-fJ: ? fc, 7 (l) 

©S«i»fe#«««lft^ , U'- h (13) (14) £#A 
iefi*L*-5„ ^-LT@8 (/n) id^-f-i 
^ (l) <r>wm^v?- (5) (6) &gjI&igH*rb 
igfSfa-^ (l) ffiSIBJjsiot*^ 

{ii©^-^ (i) bmuhwmwMR (i6) t©ppg 

Hia/H?— (1 1) (1 2) £g*-T5 0 ^© 

[0 0 4 4] r©±5KUT5 5#K-e— fWt*ixfc» 
@9C*tJ:5C« °?*.-zf (1) ©ft^;fr 
ft <*> nflticjsv * T9 1 a -^B^rlfil cjf ft^BS;* bfc 
3.-^ (i) ©Eff*fe«J*Si9*Sv^fcW*fei:*SJ:5 

(i) ©wft^jMMtasv^-rtutn^rtiKijacojsrts 

[0 0 4 5] 6t±©RM*>feWfe*»<cJ:5fc> 

^ (i) *<DMttftm , sMm\zi3^x'?x.-7m 

©taWttSSfcat bT@fj£3«©:feC 9 tvfcfctb 
9Jfft» (4) fcfc/fc-fSfco&jfcSftfcfc ©"?*>**» 
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fe, frbOtFrifiSB (4) ©jqxK&v^Tfi, 

^ (1) Sr*©#lBl^£l^fc:^T^»-;7*:£flfc 

##-f-S^C9JPX^JS*«,i:<, *ab>9 JfrftgB (4) 

[0 04 6] #(;:, ±B3fe««fc*LfcjR3afc«©«fc 5 
fc> |¥f a -^ (l) SrU*JB*f*fcLfc«3S-Ctt, 
■£©;teC>?ifrE&g|5 (4) ©*#¥«*#?&£** fct>© 
KJpx-r5jKB*s*>«aSs ±B©J:5**aU9JBft#3S 
©*&/HlCfc?>, r©J; 5*'h****¥S©*aC9JBft 
gt! (4) ©Jox*ftflf»»!:**fc*«K:iKfrt-5ri:*s 

[0 0 4 7] Mfc, ^^-^ (1) ©ifftfttSS (2) 
(3) ©S*i^©««taJ4riWr«t*iRil!:48V^-C»iRj*«lfc 

vtz.m&®mi&&&M\z*s^x, m±n<oy^> (i 

1) •••©7^C ytfyf^f < , ®T(i!l©7^ >■ (1 

2) ••• © 7 ^ > tr y ^ £ < 3*J£ Lfc#J6«:*M! bfc 
fc©-C*>3a»e>, S3§3£i bT©f»3S^ttlBSr[pJ±i-5 

[0 0 4 8] ]»3>Slft«©«jfi-CH:, 
WOa^SrCfc©*,, :7 (1) -£-}gb 

Tft»fJDX-t-5iv>5 J: 5(-bT, JB$rtt©X&&4»& 

KJgi-*t©i:brv^sa»fe, ^Sttft<^^^iS[ 

[0 0 4 9] XIH^J£^Jlc*;v^Tf±, STi^y^- 
(6) Ki«tAbfc*lSE*«Eff^K^y^- (6)'fcjgil 

&%i£tvtz±x<D3-=L--7 (i) m»atu-ca±«^y 

y- (5) ^JEA^ttSJ: 1*^5 1^' 

^.^©^©Sr^bfc^, tulE^-yy— (5) (6) 
te*©rt»Srft#*lftK:tt«JSft«jaiJ#*E«*U«)-C 

[0 0 5 0] toit, r©H16«sj^ufc±5*«J* 

©^IS^t LT©J»SE*«©*&fcr±, 1 /<^»5S©<> 
©*f»SE*tt«6©^iT?«*frv^5 0 r©^SrWflfcf--f-'5 
i 6«)T% l (om&m t2s<X <DMft!& b ©tt«Jt « 

[0051] ^Ksat lt, ±mmMM\z&\<^x^vtc 

5 X#S2 5 8mm, fliaTt^X : 1 7 8 XIIS2 
5 9 mm, W#)=iT®a : 0. 0 4 6 m2 , f a -/f 
S'f" : 1 1 . 7mm, 7 J > : 2 2 X jg $ 1 0mm, 
7^yfyf : 1. 1mm, fa-^t: 2 1*C* 
*ve*tK*bfc'b©S:*fllU 2/^©«5*«KfcoT 
l±f a -7"WI 1 ^U©f a-7"W i o*, £ 

fls:HFC134a, 0fig#tuf»^»iEfriaS : 53. 
5^, AO^MffiS : 2 7*C, ttin^fta^aft •• 
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19. 5^ SH:5degt LT, (k c a 

1/h) tm&mottiamt) (kg/cm2) £©§j# 
&01 5fc*ti:#K, &&mmftm&t>&!k (kg/ 
cm2) £H3|«flsSfc4 (kg/h) £©H««rBl6fc 

So 

[0 0 5 2] 2 00609) ill 7frV^L0 2 1 ft, ± 
[0 0 5 3] r©HJfg^^*^5^8Sfi, HuiE0O60tJ 

[0 0 5 4] r©S»£aUB*r*ritt-3 (l) 
tt, *©iaC9Jffft«|J (4) is*©m«©iff*«» 

(2) (3) O^W^^^/i-t-i 

l»g-rs*aC9iFfftgi5 (4) £*sb 20 

-CfltrlBlOSWfcJi**. 

[005 51 tfc^y^- (5) (6) tt, ±9— glf 
ffl4K:«HT,fc 5 fc ft fc* »rffiR^©fc©^Sffl 

£;ftTV N S^XIifIfe0O6'£! r !lt M&So 

[0 0 5 6] r.©mtWfca»*»s»Ss»«§H:, itulB0O6 

[0 0 5 7] *fei©!R5Sjft«©§t3SB:, ID 1 9 tzffrt 
iSK^f-ft^*— 7 (l) Sr±i6©i:*J9*aC!?^L so 
T*J#^r©^=.-^ (1) Sr^T, 0 2 0 fc^-f-J: 5 
tcMgl&S&ttftttgJ&U j»5©*»H2it^tJ:5 

So t>oi:t.r©JKa£JWgK:*JV^Tt«nE*lt«lfclSI# 
©^j£-r-^^-^©^C 9JnXi#rfM)PX3ri61-<£ 5 

[0 0 5 8] ffecflWEfcov-cHu tWE0£W.tt£ia#-c 

So 

[0 0 5 9] (B 3 00609) 0 2 2*3<fctf0 2 3 ti, £ 40 

m\zmm bfcuaasw 

[oo6o] ^conMm\cfrti*z>mffi%&te. ffiisjg 1 © 
(6) *$»E*teis (i) (2) 

(3) as*¥#iRjfc*aJ:5tee«£frfcfc«>-e*>9, 

(5) (6) ©Wffi»«*J:lftfc§J»W©^rM 

^©HltWlwd»a»6WIB#©^y^— (5) 
(6) tt, «38«J:9 tWv^ffi**#*P**v*H«±, » 
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igrBH)12©<b©#g&/B£*i/r^So *LT^y^- 
(5) (6) litt, 0 2 3 fcl^-r J; 5 
(5) (6) rtfc*©rt««r«#*lRlfctt915tt9I«BW 
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